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1 
This invention relates to electrical precipita. 
tion apparatus for the separation of suspended 
materials from gases. - 
More particularly the-invention relates to 
means for substantially eliminating or damp- 
ing oscillation and swinging of -flexible discharge 
electrodes in Cottrell type precipitators. 
In most Cottrell type precipitators the dis- 
charge electrodes are long flexible electrical con- 
ductive members suspended from their upper 
ends between collecting electrodes.- These.flex- 
ible discharge electrode members are held taut 
by a weight at their lower ends, and commonly, 
where there are a plurality of discharge, elec- 
trodes, they are tied together 'by means of a 
spacing framework or bar loOsely engagin each. 
of the electrodes just above the weights. 
While this construction affords a very Sats. ïactory arrangement of supportin and center- 
ing discharge electrodes, the combination of long 
flexible electrodes with heavy weights at their 
lower ends wfll swing .as a pendulum unless 
strained. 
Swinging of the electrodes appears tobe caused 
by gas flow, changes in gas conditions and in 
electrical operation. For example, .a change in 
the relative humidity or moisture content of the 
gases tobe cleaned has been ïound to initiate 
swinging, or the swinging may be started by the 
combined action of movement of gas through the 
treating zone of the precipitator and the elec- 
trical fleld maintained between the discharge and 
collecting electrodes. Generally the oscillation 
of the electrode system starts with a low ampli- 
tude and gradually increases until a heavy arc- 
ing condition has been established between the. 
discharge and collecting electrodes thus greatly 
lowering the efliciency of the precipitator. 
In the past insulating supports have been used 
between the precipitator wall and the spacing 
framework, or the discharge electrodes have been 
made of stiff material to damp oscillation. How- 
ever, neither of these methods bave proved very 
satisfactory, as the sti electrodes.have a tend- 
ency to act as springs and .maintain rather than 
damp the oscillation, and .when insulators are 
used for steadYing they are dacent the point 
maximum fall of precipitate, which oïten .forms. 
a conductive layer upon the insulÇtors. 
It is therefore a principal object of the inver- 
tion to provide means for. substantial!y prëvent r 
ing and damping the periodic swinging and oscil- 
lation of flexible discharge electrodes, thus per- 
mitting the electrical precipitation àpparatus to 
bè operated with greater eflicienCy and ata 
hiher potential than heretofore possible. 
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These and other objects and advantages are 
provided by the damping system of the invention 
which in its preferred embodiment comprises a 
weight means-flexibly suspended from the dis- 
5 charge electrode system of an electrical precipi- 
tarotaf spaced points below the center of grav- 
ity of the discharge electrode system, supple- 
mented when additional damping is desired by 
the provision of conductive grounded members 
10 spaced ïrom said weights by a distance greater 
than the spacing between the discharge and col- 
lectin electr.odes. The weight means may com- 
prise a. plurality of weightmembers or a single  
elongated weight member flexibly suspended ïrom 
15 at least two spaced points. 
The. invention will. be more particularly de- 
scribed .with reference fo the fllustrative embodi- 
ments.of the invention shown in the accompany- 
ing drawings, in which: 
20 Fig..1 is a fragmentary, vertical section of a 
horizontal flov plate type precipitator employ- 
iing discharge electrode damping means .con- 
structed in accordance with the principles of the 
invention; 
25.i. Fig. 2 is a-vertical section of a vertical flow 
 tubular .type. precipitator having discharge elec- 
trode :damping means simflar to fhose shownin 
Fig. l of the drawings; and 
Fig. 3 is a section on line 3--3 of Fig. 2 fo 
rnore clearly show the electrode spacing frame 
30 andoscillation damping weights,  
With. reïerence to the drawings, and in par- 
ticular to Fig. l, | is the shell or casing of the 
precipitator having a horizontal gas inlet |2, 
;...ga.s ourlet |4, and dust storage hopper |6. 
o" Within the casing-are a plurality of plate type 
collecting .electrodes |8, .supported from the side 
walls of the casing, for example, by brackets 2. 
The flexible dischàrge electrodes 22 are sus- 
pended between the collecting plates ïrom the 
40 insulated electrode frame 24 Frame 24 in turn 
is supported bY the high tension insulatedlead- 
in 26. 
At' the iower end of each electr0de are indi- 
: , .vidual tension weights 2, and a spacing bar or 
4uide ïrame 29. The guide ïrame 29 is loosely 
supported by the wire electrodes and prevents 
' the electrodes ïrom independently swinging or 
oscillating. Frame 29, however, has no restrain 
ing force fo prévent free swinging of the en- 
5 tire gr0uP--electrodes , weihts, and frame--in a 
stçight line or.orbital path, the limits of which 
are .the collecting electrodes or the precipitator 
casing... 
It has been round that auxiliary weights 3 
55 fleXibly suspended by cables 32 from the lower 



spacing frame belov the conter of mass of the 
system wfll substantially eliminate and damp 
both linear and arcuate swinging of the dis- 
charge electrode system. As shown in the draw- 
ings, at least two damping weiihts spaced a sub- 
stantial distance apart are necessary. One 
weight suspended .below the conter :of .mass of 
the discharge electrode group wfll only damp 
linear oscillation» as the single suspended weight 
wfll form a pivot point around which the elec- 
trode system wfll oscillate in an arcuate path. 
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electrode system and where needed providing an 
electrostatic fleld between the suspended damp- 
ing weights and an adjacent, grounded member. 
The damping weights, designated 26, are sup- 
5 ported by electrically conductive cables 28 
tached to the electrode spacing frame 24. Ad- 
jacent each  Of the. dampflg-.weights.  26 there 
may te placed agrounded .bar 30 supported, for 
ex.mple, by a frame 3 carried by the side walls 
 ]0. of the dust hopper, when added damping is de- 
sired by..means of the electrostatic fleld devel- 

The greater the distance between-the :flexibly/ 
suspended damping weights the greater wfll te 
their damping effect on the .torsional..pendula* 
tion of the system. The point about .which the 
system will tend to rotate wfll lie midway be- 
tween the damping weights, thus. by increasing.. 
the radius of swing of the damping weights, the 
force required to set them in motion is in- 
creased. 20 
On installations where the forces creating.the 
pendulation of the discharge electrodes is great. 
or where additional æteadying means are-re-- 
quired it has been round that.if an electric eld.. 
is formed between the damping..weig_h.ts 30 and 25 
a conductive member secured to the .p.recipitator 
frame even less oscillation will occur in the elec- 
trode system. 
In the form of the invention shownin Fig. 1- 

oped.between the grounded bars and the damp- 
ing weights. 
Fromthe oregoing. description it will be seen 
15- that Ze. present invention provides a novel elec- 
trode .oscillation dampini meanæ, whereby the 
aires, objects and advantages of the invention 
are fully accompllshed. 
It.:wiI1. te evident that various modifications 
may te made in the construction of the device. 
For example, itis contemplated that the electro- 
static field damping device may te used with or 
without the primary dampini weiihts and that. 
additional dampini of the electrode system will 
te obtainable by employment.of an electrostatic 
fleld .between grounded .members and the elec- 
trode spacing frame or the individual tension 
weights or both. 
I claire: 

of the drawing, adjacent eachofthe .damping..30. 1. A discharg¢-electrode .system for electrical 
weiihts 3 are grounded bars. 34 -supported, for  precipitators comprising a plurality of discharge 
example, by aframe 3S carried 'by the.idi walls, electrodes movably suspended from a support, 
of the dust hopper. The distance between the means for holding, the electrodes in spaced rela- 
weights  and bars 34 is ireaterthanthearc- tion and wetght means flexibly suspended there- 
ing" distance of the highest electrical.potential. 35from: at spaced point:below the plane«of the- 

adapted to te used in a given installation.. Thus 
whfle no arcing occurs between bars. 34 and, 
weigh 3G a strong electrostatic field is devel, 
oped there-between which.tends to, resistany- 
relative movement between .these members. 40 
leferring to Figs. 2 and 3 of-the illustrative 
embodiments of the invention thereis shown 
vertical flow tubular type electrical, precipitatoz. 
in which |9G is the casing of the apparatus, com- 
prisinoE a precipitated material storage zone 
gas treating zone }4and the header'zone 
Opening into the casing.are the.collectd mate. rial ourlet 06, gas inlet |0 and clean gas.outlet 
Within the casing are a plurality of tubutar 
collect!ng electrodes   supported from a-plate 
t  which separates the gas treating.and ourlet 
zones of the precipitator. 
Centrally disposed within eah '.collecting. elec- 
trode is a flexible wir_e discharge-eléctrode 8 
suspended from the electrode support and bus 
bar |ï$. At the.1Ower end of .each wirelec- 
trode |8 are individual tension weights 
Adjacent the weights-a' rie and spacing-bar or 
frame | is loosely supported by.the wire elec-- 
trodes. The form of the spacin frame is more 
clearly shown in Fig. S of the drawing 
As hereinbefore mentioned in relation to-the 
form of the invention shown-, in-Fig. 1 of the 
drawing,., the entire discharge, assem.bly, coin« 
pïisLg e!ectrodes, weights and frame a.re free 
to .win in a straight line or patl and any di- 
rect restraining mes,ns for the system presents 
a difiïcuit problem.of insulation due -to th high 

electrode holding means;, whereby the conter o 
mass of the :flexibly suspended weight means is- 
below_the conter of ravity of th'e discharge elec 
trode system. 
2. A discharge electrode system- for electrical 
precipitators comprising a plurality of discharge 
electrodes movably suspended from a support,- 
means for holding the electrodes in spaced rela- 
tion, and a plurality, of weights.flexibly suspended 
$..therefrom-at. spaced points, below the lower ac- 
tive. ends of the.discharge. electrodes, whereby.. 
the conter of mass-of the flexibty suspended 
weights is below-the conter.of gravity.of the dis- 
charge electrode .system. 
9. . A discharge electrode system för electrical. 
p.recipitators -comprisin:a plurality of discharge-/ 
electrcdes movably suspended ffom a support,- a 
spacing frame.near, the-lower end of the elec- 
trodes for holding theelectrodes, in spaced re- 
.. lation, and.at least two veights flexibly suspended 
at spaced points fzom the spacing..frame below 
the plane of "said spacing frame whereby the con, 
ter of mass.of.the.flexibly suspended weightsis 
below.the conter, ofgravity of the electrode sys- 
0. rem:. 
4 A discharge .etectrode system :ïor electrical. 
precipitators comprising:a plurality oï discharge 
electrodes movably, suspended from a-support; a 
spacing frame suspended near the lower end of" 
the electrodes for holding the electrodes in spaced 
relation, tension weights attached at the lower 
endsof the electrodes, and at-least two damp-- 
ing weights flexibly suspended at spaced points 
from the spacing frame below: the tension 

electrical potentiaI maintained:in-an electro-0 .weights, wherebythe conter of mass. of the 
stat.ic precipitator between the ' disct-/arge- and damping weights is below the cnter of-gravity 
collecting electrods.- In accordance with the " of the electrode-system. 
principles of the invention this diïficulty is ob: 5.-A dischargeelectrode system for electrical 
viated by fiexibly suspending.at least two spaced precipitators, comprising a-plurality of discharge  
weights below the conter of mass of the discharge î5 electrodes- movably--suspended from. a- suppprt,. 



»601»906 

means for holding the electrodes in spaced rela- 
tion, a plurality of weights flexibly suspended 
at spaced points from the spacing frame be!ow 
the center of gravity of the electrode system, and 
conductive grounded members spaced from said 
weights by a distance greater than the spacing 
between the discharge and collecting electrodes 
of the electrical precipitator. 
6. A discharge electrode system for electrical 
precipitators comprising a plurality of discharge 
electrodes movably suspended from a support, a 
spacing frame near the lower end of the elec- 
trodes for holding the electrodes in spaced rela- 
tion, ai least two weights flexibly suspended at 
spaced points from the spacing frame below 
the center of gravity of the electrode system, 
and conductive grounded members spaced from 
said weights by a distance greater than the spac- 
ing between the discharge and col!ecting elec- 
trodes oï the electrical precipitator. 
7. A discharge electrode system for electrical 
precipitators comprising a plurality of discharge 
electrodes movably suspended ïrom a support, a 
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8 
spacing ïrame suspended near the lower end of 
the electrodes ïor holding the electrodes in spaced 
relation, tension weights attached at the lower 
ends of the electrodes, at least two damping 
weights flexibly suspended at spaced points ïrom 
the spacing ïrame below the center of gravity 
of the electrode system, and conductive grounded 
members spaced from the damping weights by a 
distance greater than the spacing between the 
discharge and collecting electrodes of the elec- 
trical precipitator. 
HAIY A. WINTERMUTE. 
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